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TABLE 1. (Revised) - ESTIMATED PROJECT INSTALLATION COSTS 
Lower Llagas Creek Watershed, California 


Installation Cost Item 



ESTIMATED COST 

(Dollars) 1 


Unit 

Number 

PL-566 

Fund 

Other 

Fund 

Total 

LAND TREATMENT 






Soil Conservation Service 






Cropland 

Ac. 

5,370 

- 

180,000 

180,000 

Pasture and Hayland 

Ac. 

550 

- 

25,000 

25,000 

Rangeland 

Ac. 

1,440 

- 

15,000 

15,000 

Miscellaneous 



- 

5,000 

5,000 

Technical Assistance 



15,000 

20,000 

35,000 

TOTAL LAND TREATMENT 



15,000 

245,000 

260,000 2 

STRUCTURAL MEASURES 






Construction 






Channel Work: N 3 

Mi. 

3.3 

3,662,000 

0 

3,662,000 

M 

Mi. 

9.7 

7,770,000 

0 

7,770,000 

0 

Mi. 

2.7 

1,183,000 

0 

1,183,000 

Subtotal Construction 



12,615,000 

0 

12,615,000 

Installation Services 






Engineering 



1,918,000 

0 

1,918,000 

Other 



640,000 

0 

640,000 

Subtotal Installation Services 


2,558,000 

0 

2,558,000 

Other Costs 






Land Rights 



0 

6,692,000 

6,692,000 

Relocation Payments 



0 

0 

0 

Relocation Assistance 






Advisory Services 



0 

0 

0 

Subtotal Other Cost 



0 

6,692,000 

6,692,000 

TOTAL STRUCTURAL MEASURES 



15,189,000 

6,692,000 

21,881,000 

TOTAL PROJECT 



15,204,000 

6,937,000 

22,141,000 


1 Price Base 1980 or actual cost September 1981 

2 Completed 

3 Type of existing channel: N = An unmodified, well-defined natural channel; 

M = Man-made ditch or previously modified channel; 0 = None or practi¬ 
cally no defined channel 






TABLE 2. (Revised) - ESTIMATED COST DISTRIBUTION 
Lower I.lagas Creek Watershed, California 
(Dollars) 1 






INSTALLATION 

COST - PL 

-566 FUNDS 


INSTALLATION 

COST - OTHER FUNDS | 


Item Channel Work 


Reach 

Construction 

Installation 

Engineering 

Services 

Other 

Relocation 

Payments 

Total 

PL-566 

Land 

Rights 

Other 

Costs 

Relocation 

Payments 

Total 

Other 

Total Instal¬ 
lation Cost 

LLAGAS CREEK 













0+00 to 64+00 

M 1 2 

1 

635,000 

118,000 

38,000 

-0- 

791,000 

355,000' 

71,000 

-0- 

426,000 

1,217,000 3 4 

64+00 to 127+00 

M 

2 

3,268,000 

490,000 

163,000 

-0- 

3,921,000 

506,000 

59,000 

-0- 

565,000 

4,486,200 

127+00 to 182+00 

N 


2,723,000 

409,000 

137,000 

-0- 

3,269,000 

443,000 

32,000 

-0- 

495,000 

3,764,000 

182+00 to 379+00 

M 

3 

3,071,000 

461,000 

154,000 

-0- 

3,686,000 

901,000 

103,000 

-0- 

1,004,000 

4,690,000 

379+00 to 458+00 

N 

4 

282,000 

42,000 

14,000 

-0- 

338,000 

17,000 


-0- 

17,000 

355,000 

WEST BRANCH LLAGAS 

0+00 to 169+00 

CREEK 

M 

9 

722,000 

108,000 

37,000 

-0- ’ 

867,000 

1,409,000 

217,000 

-0- 

1,626,000 

2,493,000 

169+00 to 182+00 

0 

10 

216,000 

619,000 

320,000 

11,000 

-0- 

259,000 

467,000 

88,000 

-0- 

555,000 

814,000 

182+00 to 220+00 

N 

11 

93,000 

31,000 

-0- 

743,000 

514,000 

80,000 

-0- 

594,000 

1,337,000 

LIONS CREEK 

182+00 to 195+00 

0 

10 

216,000 

33,000 

11,000 

-0- 

260,000 

467,000 

87,000 

-0- 

554,000 

814,000 

195+00 to 281+00 

0 

12 

615,000 

92,000 

31,000 

-0- 

738,000 

374,000 

64,000 

-0- 

438,000 

1,176,000 

281+00 to 285+00 

N 


38,000 

6,000 

2,000 

-0- 

46,000 

23,000 

4,000 

-0- 

27,000 

73,000 

MOREY CHANNEL 

211+00 to 227+00 

0 

13 

68,000 

10,000 

4,000 

-0- 

82,000 

100,000 

134,000 

17,000 

-0- 

177,000 

199,000 

227+00 to 245+00 

M 


90,000 

14,000 

4,000 

-0- 

108,000 

23,000 

-0- 

157,000 

256,000 

NORTH MOREY CHANNEL 

217+00 to 233+00 

0 

13 

68,000 

10,000 

3,000 

-0- 

81,000 

100,000 

17,000 

-0- 

117,000 

198,000 

TOTAL 



12,631,000 

1,918,000 

640,000 

-0- 

15,189,000 

5,810,000* 

882,000 

-0- 

6,692,000 

21,881,000 


1 Price Base 1980 September 1981 

2 Type of existing channel: N = An unmodified, well-defined natural channel; M = Man-made ditch or previously modified channel; 

0 = None or practically no defined channel 

3 Part of this work was accomplished previous to this supplement. 

4 Includes $4,416,000 for bridge replacements and survey and legal fees. 




TABLE 3 (revised)-STRUCTURE DATA 

GRADE STABILIZATION STRUCTURES - 
Lower Llagas Creek 


Site 

Drainage 

Design 

Associated 

Drop 

Vol 


Area 

(sq. mi.) 

Capacity 

(cfs) 

Frequency 

& 

Duration 
of Storm 

(ft.) 

of 

Concrete 

(cy) 


Reach 

2 









133 + 

55 

2/ 

86.3 

17800 

100 

yr. 24 

hr. 

5 

1,400 

148 + 

95 

2/ 

86.3 

17800 

100 

yr. 24 

hr. 

8 

1,400 

Reach 

9 









0 + 

00 


17.8 

6160 

100 

yr. 24 

hr. 

3.5 

585 

48 + 

00 


17.8 

6160 

100 

yr. 24 

hr. 

3.8 

585 

110 + 

75 


13.1 

4800 

100 

yr. 24 

hr. 

4 

450 

Reach 

10 









182 + 

00 


4. 1 

2340 

100 

yr. 24 

hr. 

3 

237 

Reach 

12 









220 + 

00 


2.1 

950 

100 

yr. 24 

hr. 

2 

174 

268 + 

00 


2. 1 

850 

100 

yr. 24 

hr. 

5 

174 

Reach 

11A 









182 + 

00 


6.9 

2070 

100 

yr. 24 

hr. 

3.8 

270 

Reach 

3 









196 + 

00 

2/ 

66.0 

8100 

10 

yr. 24 

hr. 

13.8 

1,648 

229 + 

00 

2/ 

66.0 

8100 

10 

yr. 24 

hr. 

4.0 

824 

379 + 

00 

2/ 

61.8 

7900 

10 

yr. 24 

hr. 

9.5 

824 


_1/ Concrete volumes and cost estimates are based on drop spillway structures. 
2/ Structure includes fish ladder 


September 1981 



lAMLh !A. (Revised) - SIKUUUHAI, I1AIA - CIIANNMhS 
lower Magas Creek Watershed, California 




Drainage 

Dos i gti 

Channe! 

Holtom 

Water 


Velocities 

Excavation 

type 

f.xisting 

Present 



Area 1 

Discharge 

Gradient 

Width 

Depth 

Si,If "N" Value 

lt/aec 

Volume 

of 

Channel 

Flow 

Reach 

Channel 

sq. mi. 

cfs 

tt/n 


it. 

Slope..Aged_ As_ BuJ [t_ 

Age<P As Ihillt 3 ” 

_cm. yda. 

Work 1 

...Type®_ 

Condi Unit* ** 


I.I.AGAS CRRRK 


1 

0*00 

to 

30*00 

89.5 

I0.000 7 

0.001 

140 

13 to II 

3: 

1 S 2:1 

.030 

.024 

4.1 to 5.0'" 

6.9" 

290,000 M 

II 

Complete,1 

1 


30100 

to 

47*50 

89.5 

14,300" 

0.001 

140 

13.9 to 12.9 

3: 

1 R 2:1 

.030 

.024 

5.4 to 5.9'* 

6.9" 

12 

II 

Completed 

I 


47*50 

to 

64*00 

89.5 

13,900 s 

0.001 

110 to 121 

14.2 to 13.7 


2:1 

.030 

.024 

7.1 to 6.8'" 

vatic* 

12 

II 

Completed 

I 

2 

64<00 

to 

93*40 

89.5 

18,Ron" 1 

0.001 

170 

20.1 


2:1’" 

.068 

.025 

4.44 

7.14 

92M17 

II 

11(1946) 

I 


93*40 

to 

127*40 

89.5 

18,300*" 

0.001 

170 

19.9 


2:1 '" 

.069 

.025 

4.35 

7.08 

12 

II 

11(1946) 

I 


127*40 

to 

182*00 

86.3 

17,800'" 

0.001 

165 

13.3 


2:1'" 

.035 

.025 

6.80 

7.03 

12 

II 

8 

F. 

1 

IR2*00 

to 

190*80 

82.5 

8,100 7 

0.0008 

100 

12.0 


2:1 

.035 

.035 

5.46 

5.46 

13,R70 h 

II 

11(1971) 

E 


190*80 

to 

294*00 

64.7 

8,100 7 

0.0016 

100 

9.8 


2:1 

.035 

.035 

6.88 

6.88 

12 

II 

H( 19 71) 

E 


294*00 

to 

379*00 

64.7 

8,100’ 

0.0012 

100 

10.5 


2:1 

.035 

.035 

6.20 

6.20 

• 2 

II 

11(1971) 

E 

ft 

379*00 

to 

45R>60 

60.5 

4,000' 7 

Selective 

clearing anil 

grubbing ami 

low 

flow channel. 





15,800 

III 

N 

E 

WEST 

RRANCII UTTI.F, I.I.AOAS 
















9 

0*00 

to 

55*00 

17.8 

6,160'" 

0.0009 

50 

13.8 


2:1 

.035 

.035 

5.75 

4.86 

„1S 

II 

11(1971) 

F. 


55*00 

t o 

169*00 

15.0 

4,BOO'" 

0.0013 

50 

11.0 


2:1 

.035 

.035 

6.12 

5.14 

12 

If 

11(1971) 

E 

10 

169*00 

to 

182*00 

11.0 

4,800'" 

0.0013 

50 

11.0 


2:1 

.0.35 

.025 

6.12 

6.47 

95,238 

I 

0 


11a 

182*00 

to 

220*00 

6.9 

2,340'" 

0.0013 

60 

6.7 


2:1 

.035 

.025 

4.75 

4.86 

116,764 

11 

N 

F. 


[.IONS CRF.F.K 

10 182*00 

to 195*00 

4. 1 

1,840'" 

0.0012 

40 

7.4 

2:1 

.035 

.025 

4.61 

4.83 

See 10 above I 

0 


12 195*00 

to 211*00 

4.1 

1,84o'" 

0.0012 

40 

7.4 

2:1 

.035 

.025 

4.61 

4.83 

132,860 I 

0 


211*00 

to 235*00 

2.1 

950'" 

0.0025 

. 20 

5.7 

2:1 

.035 

.025 

5.29 

5.60 

12 ] 

0 


235*00 

to 245*00 

2.1 

950'" 

0.0035 

20 

5.2 

2:1 

.035 

.025 

5.96 

6.30 

12 | 

0 


245*00 

to 281*00 

2.1 

850'" 

0.0025 

20 

5-4 

2:1 

.035 

.025 

5.14 

5.42 

See above 1 * I 

0 


281*00 

to 285*00 

2.1 

850'" 

0.0025 

20 

5.4 

2:1 

.035 

.025 

5.14 

5.42 

See above" II 

N 

F. 


MOREY 

11 

CHANNE!, 

211*00 to 227*00 

0.8 

420'" 

0.0018 

20 

4.0 

2:1 

.035 

.025 

3.71 

4.05 

55,990 

i 

0 



227*00 to 230*00 

0.8 

421)'® 

0.0018 

20 

4.0 

2:1 

.035 

.025 

3.71 

4.05 

12 

ii 

m”) 

E 


230*00 to 245*00 

0.8 

200'" 

0.0060 

15 

2.2 

2:1 

.035 

.025 

4.72 

5.01 

12 

ii 

IK") 

E 

NORTH 

MOHF.Y CHANNEL 

217100 to 233*00 

1.0 

485'® 

0.0060 

20 

3.1 

2:1 

.0.35 

.025 

5.89 

6.36 

12 

i 

0 



* Area tributary to f.lagas Creek include Upper Magas Creek Wat cruller) September 19RI 

7 Velocities associated with design discharge 

3 Velocities associated with 10-year frequency discharge 

4 Type of work: l " Establishmenl. of new channel including necessary stabilization measures; If = Enlargement, or realignment of existing channel or stream 

III = Cleaning out natural or man-made channel (includes bar removal and major clearing and snagging operation) 

R Type of existing channel: N - An unmodified, well-defined natural channel; M = Man-made ditch or previously modified channel (approximate date of 
original construction shown in parenthesis); 0 - None or practically no defined channel 

* 1 = IntetmJtlent-continuons flew through some seasons of the year hut little or no flow through other seasons; E * Ephemeral - flows only during periods 

of surface runoff, otherwise dry 
7 10-year frequenry discharge 

* 23-year frequency discharge 
30-year frequency dtcharge 

* w Cased on backwater from Pajaro River 
Based on normal depth 
17 Included in previous entry 
,3 Date unknown (prior to 1920) 

** Construction of pilot channel 
,s trvee on south side 9,100 cy 
ir> 100-year frequency discharge 

I? CmI mt- { mm naniolf« •> I mnoi. ! I « In nmnlo.ln t titliii-nil I Inulna frnn dnnl rn.im Uni b 








TABLE 4. (Revised) - AMUAL COST 
Lower Llagas Creek Watershed, California 
(Dollars) 1 


Item 

Amortization of 
Installation Cost 

Operation and 
Maintenance Cost 

Total 

Structural Measures 

741,300 

40,100 

781,400 


1 Price Base 1980 

2 Amortized over 100 years at 3-1/4 percent 


September 1981 






Table 5 (Revised) - ESTIMATED AVERAGE ANNUAL DAMAGE REDUCTION BENEFITS 


Lower Llagas Creek Watershed, California 
(Dollars)—^ 



Estimated 2 y 

Average Annual Damage — 

Damage 

Reduction 

Benefits 

Item 

Without 

Proiect 

With 

Project 

Floodwater & Sediment 

Agriculture 

212,100 

51,600 

160,500 

Commercial 

443,900 

600 

443,300 

Industrial 

75,200 

0 

75,200 

Residential 

82,300 

5,100 

77,200 

Other Urban 

64,000 

400 

63,600 

GRAND TOTAL 

877,500 

57,700 

819,800-/ 


1 / Price Base: Agriculture at Current Normalized Prices, all others at 1980 prices 
2 / Damages from floods rarer than the 1 percent event were not evaluated 
_3/ Excludes the effects of accelerated land treatment measures 


September 1981 









Table 6 (Revised) - COMPARISON OF BENEFITS AND COSTS 
Lower Llagas Creek Watershed, California 
(Dollars) 


Evaluation Unit 

Average Annual Benefits —^ 

Average 
Annual * . 
Cost - 

Benefit 

Cost 

Ratio 

Damage 2/ 
Reduction 

Savings in 
Future Costs 

Total 

Upper Llagas 

819,800 

64,400 

884,200 

781,400 

1.1:1.0 


1/ Price Base: Agriculture at current normalized prices; all others at 1980 prices or actual cost on work completed 
2/ From Table 5 
3 J From Table 4 


September 1981 
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LLAGAS CREEK WA _.jHED PROJECT 
LEVELS OF PROTECTION 

LEGEND 

Detailed Damage Analysis-Present Land Use 


Detailed Damage Analysis-Future Land Use 


COST 

1% Channel 
10% Channel 
10% Channel 


1% Channel for Modified - 
Operation of Chesbro 
(Existing Work Plan Design) 

No Induced Downstream 
Flooding.Upgrade the Existing 
Channel Just Enough to Take 
Extra Flow Caused by Eliminating 
the 1% Flood Storage in Urban 
Areas. 


BENEFITS 

1% Damage Prevented 

10% Damage Prevented 

X% Damage Prevented Downstream 
of a 1% Channel. 

Less Than 1% Damages Prevented 
Because of Extra lOOOcfs Due to 
not Modifying Operation of Chesbro 

No Damage Prevented.Also,no Damage 
Induced. 
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Schematic boundary of 
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Detailed Damage Analysis-Future Land Use 
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CASE 1 

1% Protection Throughout (Original Project Limits Shown on SCS’s “Work Plan”) 
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Hale Ave. 



CASE 2 

1% Urban-10% Agriculture 
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Hale Ave 



CASE 3 


Present Channel Design but Without Modifying the Operation of Chesbro 




Hale Ave. 



CASE 4 

1% Urban-No Induced Downstream Flooding 
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Hale Ave. 



CASE 5 

1% Urban-1% Main Branch Only 




Hale Ave. 



CASE 6 

Typical Combination 

The actual combination of “levels of protection” to be 
investigated will be determined after the cost and benifits 
for the first five cases are known. 

i\i 






Hale Ave 
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CASE 7 

Non-Structural Solution 

Examples of non-structural solutions: 

- Flood proofing 

- Flood insurance 

- Flood warning system 

- Relocation of residents from flood plain 

- Combination of the above Nr 
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SECTION AT CENTER LINE 
Figure 1.—Box-inlet drop spillway. 

FREE-FLOW CAPACITY 
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Free flo w exists in the box-inlet drop spillway 
whenever the downstream or tail water level is so 
low that it has no effect on the amount of water 
that will p.i'S the spillway. The problem then 
is to determine what parts of the spillway affect 
the flow and to evaluate these effects. Two 
different sections are effective in con troll lot; the 


up to that point where the box inlet is flooded out; 
the opening in the head wall controls at higher 
flows. The flow at which the control changes 
from one point to the other is dependent upon a 
number of factors, the principal ones being the. 
bux-inlet death and its length. 


.■since the primarv 


flow: the crest of the box inlet controls the flow free flow 


factors that influence the 
box-inlet drop spillways are dif- 
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Reach 1 


This reach extends from station 0+00 to 64+00 on Llagas Creek. This reach 
has already been constructed. 
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Reach 2 


This reach extends from station 64+00 to 182+00 on Llagas Creek. The 
channel has an earthen trapezoidal cross-section with a low flow channel. 
Two drop structures are needed for stability. The drops incorporate fish 
ladders. The lower flow channel and fish ladders are required to assure 
fish migration. The bridge at Bloomfield Road will be replaced. 
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LLAGAS CREEK - SUPPLEMENTAL MODIFIED WORK PLAN 
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LLAGAS CREEK - SUPPLEMENTAL MODIFIED WORK PLAN 
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/'* 5) structural elements, and 6) miscellaneous criteria. The criteria used in each of these 

categories are as follows: 

1. Flow Rates - Figure 1 summarizes the flow rate for the 100-year flow and 10- 
year flow after the proposed project is built. These flow rates correspond to various 
locations along Llagas Creek as indicated in the following table. 

Figure 1 

LOCATION *100-YEAR FLOW *5Q-YEAR FLOW *10-YEAR FLOW 


C L 

Station 22+00 to Cl Station 54+00 

- 

13,900 7,200 

C L 

Station 54+00 to Cl Station sTl+OO 

17,100 

7,200 

cl 

Station of+OO to CL Station 137+60 

16,300 

7,000 


The stationing used in the 

construction plans is 

not the same stationing shown in 


the Work Plan Engineering Appendices dated April, 1966. Figure 2 shows the correlation 

between the two sets of stationing. 

\ 

Engineering Appendix 

Figure 2 

Santa Clara Valley 



Stationing (Approx. 

Stationing) 

Water District 
Stationing 

Comments 


49+00 (+) 

10+10 

Bloomfield Road Bridge 


60+40 (+) 

22+00 

Begin Reach 2 Project 


93+40 (+) 

54+00 

End of 2% Channel Design 


126+55 (+) 

89+00 

New Farm Bridge Location 


133.55 (+) 

96+00 

New Drop Structure 


148.95 (+) 

111+40 

New Drop Structure 


176+55 (+) 

139+00 

Pacheco Pass Highway 


* These design discharges were computed by the Soil Conservation Service, (see 
Section I, Item 6 for reference) 
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Reach 3 

This reach extends from station 182+00 to 379+00 on Llagas Creek. Construction 
of the channel was done in 1972. The proposed work is to stabilize the bottom 
and sides. Rock riprap is proposed for the side slopes on the lower two 
miles. Three drops will be constructed incorporating fish ladders. A low 
flow channel will also be incorporated to assure fish migration. The 
bridges at Gilman and Leavesley Roads will be replaced. 
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LLAGAS 

CREEK - SUPPLEMENTAL MODIFIED WORK PLAN 

ESTIMATE OF CHANNEL COSTS 
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TABLE 3A - STRUCTURE DATA 
CHANNELS 

Lower Llagaa Creak Watershed, California 


Channel Designation 
Station to Station 

Channel 

Reaoh 

Watershed 

Area l/ 

(sq, miles) 

Design 

Channel 

Capacity (ofs,) 

Bottom 

Width (ft.) 

Depth 
of 5/ 

Water (ft.) 

Channel 
Gradient 
(ft./ft.) 

Design 
Velocity 
(ft./sec.) 

LLAGAS CREEK 

OOO to 3000 

L-l 

99.5 

10,000 2/ 

• 150 

9.3 

.0010 

6.4 

3000 to 47+50 

L-l 

99,5 

14,300 3/ 

150 

11.5 

.OOin 

7.2 

47+50 to 93+40 

Lr-1 

84.4 

13,900 y 

120 

12.0 

.0010 

7.5 

93+40 to 121+00 

L-l • 

84.4 

16,100 

120 

13.9 

.0010 

7.9 

121+00 to 129+00 

L-l 

84.4 

16,100 

120 

13.9 

.0010 

7.9 

129+00 to 15000 

L-l 

84.4 

16,100 

120 

13.9 

.0010 

7.9 

15000 to 191+00 

L-l , • 

84.4 

16,100 

130 

15.0 

,0009 

6.7 

191+00 to 298+90 

L~l,L-2 

61.7 

9,300 

100 

10.6 

.0016 

7.2 

__298+90 to 357+50 

L-2 

61.7 

9,300 

100 

10.5, 

.0012 

7.3 

357+50 to 386+00 

L-2 

61.7 

9,300 

100 

10.5 

.0012 

7.3 

386+00 to 420+00 

L-2 

58.9 

8,900 

99 

12.0 

.0010 

6.0 

420+00 to 441+00 

L-2 

58.9 

8,900 

122 

11.0 

.0009 

5.6 

441+00 to 458+00 

L-2 

58.9 

8,90C 

111 

8.0 

.0031 

8,8 

MILLER SLOUGH 
“A" Line 

0+00 to 55+00 

R-l 

18.3 

5,200 

50 

l 

11.6 

.0009 

6.1 

55+00 to 182+00 

R-l 

13.3 

4,200 

46 

9.8 

.0013 

6.6 

182+00 to 211+00 

R-l 

4.6 

2,000 

24 

8.0 

.0017 

6.3 

211+00 to 250+00 

R-l 

2.4 

1,150 

35 

4.1 

.0035 

6.6 

250+00 to 285+00 

R-l 

1.9 

800 

23 

4.1 

.0035 

6.3 

"B* Line 

182+00 to 226+00 

R-2 

. 6.6 ' ■ 

2,900 

44 

7.2 

.0020 

6.9 

226+00 to 297+00 

R-2 

■■■ : 6.i 

2,700 

40 

7.2 

.0020 

6.8 

"C" Line 

211+00 to 217+00 

R-2 

1.9 

900 

8 

7.2 

.0020 

5.6 

217+00 to 233+00 

R-2 

1.3 

630 

8 

5.6 

.0030 

. 5.8 

"D" Line 

217+00 to 230+00 

R-2 

. 0.6 

200 

8 

3.5 

.0020 

3.8 

230+00 to 245+00 

R-2 

0.6 

200 

8 

2.8 

.0052 

5.4 


1/ Areas tributary to Llagas Creek inoludes the area of tho Upper Llagas Creek Watershed 
2/ 10 peroont dieoharge 
3/ 4 percent dieoharge 
a/ 2 peroont disoharge 

5/ Depth associated with design flows September 1967 









CKANNBLS 

Lower Llagan Creek: Y/atorshed, California 


lhannol Designation 

Dravdng 

Watershed 

Design 


Depth 

Channel 

Design 

Station to Station 

No, 

Area l/ 

(sq. roilea) 

Channel 

Capaoity (cfs.) 

Bottom 

Width (ft,) 

of 5/ 

Water (ft,) 

Gradient 
(ft./ft.) 

Velocity 
(ft,/sec.) 
_/ 



jLAGAS CRW21C 


O+OO 

3000 

47+50 

93+40 

121+00 

12000 

15000 

191+00 

298+00 

357+50 

306+00 

42000 

441+00 


to 3000 
to 47+50 
to 93+40 
to 121+00 
to 129+00 
to 15000 
to 191+00 
to 298+00. 
to 357+50'; 
to 306+00 _> 
to 420+00 ' -1.,. 
to 441+00 .i j. 
to 450+00 > i-.j■ 


r 1 ’ 


--P 1 


MILLER SLOUGH 
"A" Line 


55+00 vVwt 
182+00 


•0+00 to 
55+00 to 
182+00 to 21L+0C 
211+00 to 250+0' 1 
25000 to 205*0'; 
"3 " Lino 

182+00 to 226+00 
226+00 to 297+00 
r, C" Lir.e 

21J+00 to 217+00 
217+00 to 233+00 
"D" Line 

217+00 to 230+00 
230+00 to 245+00 


L-l 
L-l 
L-l 
L-l 
L-l 
L-l 
Y L-.1 
L-l, L-2 
L-2 
L-2 

v -) hm ^ 

• \T-0.$ 

.L-2 

64 

&>' 

t s^r° 

Br. Cr. R-l 

R—1 
R-l 
R-l 
R-l 

R-2 

R-2 

R-2 

R-2 

R-2 

R-2 


64 

® fi<> 
.6 vl.t If & 


99,5, 

10,000 2/ 

150 

9.3 

.0010 

6.4 

99,5 

14,300 3/ 

150 

11.5 

.0010 

7.2 

84,4 

13,900 4/ 

120 

12.8 

.0010 

7.5 

84,4 

16,100 

120 

14.3 

.0010 

7.6 

84,4 

16,100 

120 

14.3 

,0010 

7.6 

84,4 

16,100 

120 

13,9 

.0010 

7.8 

84,4 

-- 16,100 , 

130 

15,0 

<P cocp 

6.7 

61,7 

9,300 -7/7 

100 

10,6 

l.0016 

■7.2 

61,7 

9,300 

100- 

10.5 

,0012 

7.3 

61,7 

9,300 

100 _ 

10.5 

.0012 

7,3 

58.9 

8,900 

99 

12.0 

,0010 

*5.0 

58,9 

8,900 

122 

11.0 

,0009 

5.6 

58,9 

8,900 ’ 

111 

8,0 

.0031 

8.8 

10.3 

5,200 

50 • 

11.6 

,0009 

6.1 

13.3 

4,200 

46 

9.8 

,0013 

6.6 

4, : 6 

2,000 

24 

8.0 

,0017 

6,3 

2,4 

1,150 

35 ' 

4.1 

,0035 

6,6 

1.9 

800 

23 

4,1 

.003? 

6.3 

6.6 

2,900 

44 

7,2 

.0020 

6,9 

6.1 

2,700 

40 

7,2 

,0020 

6,e 

i.y . 

900 

8 

7.2 

.0020 

5.6 

1.3 

630 

8 

5.6 

.0030 

5.8 

0.6 

200 

■ 8 

3.5 

,0020 

3.8 

0.6 

200 

8 

2.8 

.0052 

5.4 


1/ Irea8~lirlbutary to'LIagas Creeic include the area of the Upper Llag&s Creek Watershed. 

27 10 percent discharge 

2/ 4 percent discharge 

■y 2. percent discharge 

5/ Depth associated vi+.h da*l %n flow# 


February. I960 









TABLE 5A 


STRUCTURE DATA 


GRADE STABILIZATION STRUCTURES 
Lower Llagas Creek Watershed, California 


Location 

(Station) 


Type' of Drop Spillway Depth of Concrete 

Structure (feet) width water up- (c.y.) 

(feet) stream 
(feet) 




lb 


;as Creek 




/ - ji* 

a’’ ;■ 

m&lnfh&ii: 


Modified 


129 + 00 

' ‘ Trapezoidal 

6.1 

92 

13.9 

358 

{150 + oo 

Mod. Trap. 

8.5 

8U 

15.0 . 

U70 

191 + 50 

Mod. Trap. 

10Ji 

78 

10.6 

U32 

298 + 90 

Mod. Trap. 

U.o 

79 

10.5 

230 

386 + 00 

Mod, Trap. 

U.o 

67 

12.0 

26U 

■ U20 + 00 

Mod. Trap. 

6.1 

7U 

11.0 

302 

Miller Slough 





• • 

. w A “ 55 + 00 

Type C 

8.1 

63 

9.7 , ’ 

281 

- n A n 58 + 00 

y 

U.o 


U.o 2/ 

30 

f "B W 18U + 00 

Type C 

5.6 

5U 

7.2 

171 

h’C) j.”B u 252 + 00 

Type C ' . . , 

6.U : ; 

;V 

■ 7.2 i; 

231 


1 / 

■ 

;5*sY 


Trapezoidal concrete chute confluence structure in Old Miller Slough 
at entrance into new channel, \ 


Depth in Old Miller Slough 


February 1966 


5U- 



TABLE 7A 

IDWER LLAGAS CREEK WATERSHED PROJECT 


New Bridges - Physical Data 


Channel 

Station 


Dimensions 

Bridge ' Length Width 

Type Ft. Ft. 


Total Installation Cbst 
Dollars 


-iter 

7 MBk 


LLagas Creek 

Uf + 3o~ 
85 + 00 
127 + UO 
182 + 00 
186 + 5o 
238 + 00 
2?U + 00 


County 

Private 

Private 

State 

Private 

County 

County 


121,U00 
16,700 
l6,Uoo 
10U,900 
l7,5oo 
78,Uoo 
78 ,Uoo 


p§&. 










Miller Slough 

"A"‘ r 5ft + oo 
«a« n5 + oo 
”A n 1U7 + 00 
n A n 170 + 00 
"A M 169 + 00 

"A" 192 + 00 
«A« 206+00 
11 A” 250 + 00 
”B n 193 + 00 
"B" 220 + 00 
"B" 296 + 20 

n C n 232 + 50 
"D" 2hU + 00 




County 

85 

32 

146,900 

County 

85 

32 

146 , 900 } 

County 

85 

32 

U6,900 y-w 
1U6,500| ^ 

State 

■ 85 

; 100 ■ 

Railroad f 

85 

V Single • ' 

29,300] 



Track . 'v 


County 

58 

32 

32,000 

County 

56 

32 

30,900 

County 

39 

32 v, 

21,500 

County 

73 

32 . - > 

liO, 300 

County 

: 73 

32 . ; \r. 

140,300 

County 

69 

32 

38,100 

County- 

3h 

32 

18,800 

County 

19 

32 

10,500 


February 1966 
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COHESIVE SOILS 


Reach 

PI 

Ta 

(lb/sq.ft) 

d 

(ft.) 

s 

(ft./ft.) 

b 

. (ft.) 

b/d 

(ft./ft.) 

wds 

(lb/ft.) 

LOY/ER LLAGAS CREEK! WATERSHED 
Llamas Creek 

0+00 to 30+00 

22 

0.87 

9.3 

0.0010 

150 

16.1 

0.58 

30+00 to 47+50 

22 

0.87 

11,5 

0.0010 

150 

13.1 

0.72 

47+50 to 93+40 

22 

0.87 

12.8 

0.0010 

120 

9.4 

0.80 

93+40 to 121+00 

22 

0.87 

13.9 

0.0010 

120 

8.6 

0,86 

121+00 to 129+00 

22 

0.87 

13.9 

0.0010 

120 

8.6 

0.86 

129+00 to 150+00 

22 

0,87 

13.9 

0.0010 

120 

8.6 

0.86 

298+90 to 357+50 

17 

0.81 

10,5 

0.0012 

100 

9.5 

0.79 

357+50 to 306+00 

15 

0.79 

10,5 

0.0012 

100 

9.5 

0.79 

"A" Line 








0+00 to 55+00 

15 

0.79 

11.6 

0.0009 

50 

4.3 

0,65 

55+00 to 182+00 

13 

0.76 

9.8 * 

0,0013 

46 

4,7 

0.78 

102+00 tc 211+00 

19 

0,85 

8,0 

0,0017 

24 

3,0 

0,80 

211+00 to 250+00 

23 

0.90 

4,1 

0.0035 

35 

8.5 

0.89 

250+00 to 285+00 

23 

0.90 

4.1 

0.0035 

23 

8.5 

0,89 

!, B" Line 

182+00 to 226+00 

23 

0.90 

7.2 

0.0020 

44 

6.1 

0.09 

226+00 to 297+00 

24 

0,90 

7,2 

0,0020 

40 

5,5 

0.90 

"C" Line 

211+00 to 217+00 

19 

0.85 

7.2 

0.0020 

8 

1,1 

0,70 

217+00 to 233+00 

19 

0,85 

5,6 

0,0030 

8 

1.4 

0.07 

"D" Line 

• 






■ - 

a7+00 to 245+00 

19 

0.85 

2.8 

0,0052 

8 

2.9 

0.84 


robrv v .*ry 1903 







.Mi 




NON-COKESIVB SOILS 


i. I«»' 


r a l f..< . ) 
: ,\?- U;i 


v ,k5 









V 





.each 

°75 

Ta 

V. 

R'S 

S 

R 1 

Ya' 

d 

b 

Vm 

wRS. 

(inohes) 

{ X'b/ 8(jt f"t*) 

(ft./sec.) (ft.) 

(ft./ft.) 

(ft.) 

(ft/sec,) 

(ft.) 

(ft.) 

(ft./sec) (lb/sq.ft.) 

r Llagas 
i Watershed 




0.0043 








as Creek 

00 to 191+00 

0,75 

0.30 

0.393 

0,0009 

5,33 

6.8 

15.0 

130 

6.7 

0.30 

00 to 298+90 

1.00 

0,40 

0.456 

0.0065 

0,0016 

4.06 

7.3 

10.6 

100 

7.2 

0.40 

00 to 420+00 

1.25 ~ 

0.50 

0.352 

0.0039 

0.0010 

3.85 

6.0 

12.0 

99 

6.0 •' 

0.24 

00 to 441+00 

0.50 

0.20 

0.328 

0,0033 

0.0009 

3,71 

5.7 

11.0 

122 

5,6' 

0.20 

•00 to 4S8+00 

2.60 

1.04 

0.730 

0.0164 

0.0031 

5,30 

10,4 

8.0 

111 

• 8.8 

1.06_ 

;r Llagas 
sk Watershed 












gas Creek 
+00 to 490+15 

2.60 

1,04 

0.730 

0.0164 

0.0031 r 

5.30 

10.4 

8.0 

111 

8,8 

1.06 

+15 to 513+00 

1.50 

0,60 

0.560 

0.0097 

0.0030 

3.23 

8.0 

8.0 

60 

8.0 

0.60 

+00 to 580+00 

2.00 

0.80 

0.645 

0.0129 

0.0026 

4.97 

9.5 

7.0 

85 

7.0 

0.80 

+00 to 687+00 

2.00 

0.80 

0,645 

0.0129 

0.0030 

4.30 

9.3 

7.0 

78 

7.5 

0.80 

+00 to 703+70 

2.00 

0.80 

0.645 

0,0129 

0.0042 

3.08 

8.7 

7,0 

65 

8,8 

0.80 

1+70 to 735+00 

2.00 

0,00 

0.645 

0.0129 

0.0045 

2.87 

8.6 

7.0 

42 

8.7 

0,80 

jer Little 
igas 












3+00 to 11+50 





Existing Llagas Crook Channel 





1+50 to 46+50 

0.40 

0.16 

0,287 

0.0026 

0.0010 

2.56 

5.0 

8,0 

28 

4.9 

0.16 


2 / 

?/ 


Design based on latest coils data. 


February 1966 
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■np.nitfn basod on backwater curve. 
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t ;< / vr ^; iri\;i crebk watershed projects vfl# 
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• ,.. CHANNEL DESIGN CHECK - NEW SOILS DATA ' 


LLAGA.S CREEK - NON-COHESIVE SOILS 


St 

le 

mber 

Station 

/ 

D 75 

(inches) 

d 

(feet) 

b 

(feet) 

8 T«, T«/ 

n \ s / T 

(ft/ft,) t t (lb/sq.ft) b 

T 

b 

■ Vo.4 

Armor Scour 

diameter Depth 

D?(inches) (inches) 

Allowable Velocities 
from TR-25, fig, 6-1 

Tabular 

Value V 

(ft/seo,) D ft/sec. 

- : : . i 


0-1 

41000 

0,60 

12 

99- 

0.0010 

0,0235 0.00045 

0.34 

0.99 

0.34 

0.85 

D 84 

5.3 

6,6 

1.25 

0.3 

IF—1 

43000 

0,50 

11 

122 

0,0009 

0.0228 0.00038 

0.26 

1.0 

0*26 

0.65 

D 84 

4.1 

6.1 

1,25 

7.6 

.2P—1 

462+00 

2,56 

8 

111 

0,0031 

0,030 0.0023 

1,15 

1.0 

1.15 

2.87 

D 76 

12,0 

9.7 

1.2 

11.6 

iP—1 

53000 

1.33 

7 

85 

0,0026 

0.0279 0,00165 

0,72 

1.0 

0.72 

1,80 

D 82 

10.0 

0.4 

1.18 

9.9 

■P-1 

57000 

0,70 

7 

85 

0,0026 

0,0242 0,00124 

0.54 

1.0 

0.54 

1.35 

D 90 

13,5 

7.5 

1.18 

8.9 

iP—X 

637+00 

0,75 

7 

y 

0,0030 

0,0245 0.00147 

0,64 

1.0 

0.64 

1.60 

D 85 

10,6 

i 

8.1 

1.18 

9.5 

:p-i 

672+00 

0.375 

7 

78 

0.0030 

0,022 0.0012 

0.51 

1.0 

0.51 

1.27 

D 88 

10.5 

7.4 

1.18 

8.7 

.p-i 

70000 

6.00 

7 

65 

0.0042 

0.0346 0.0041 

1,79 

0,99 

1,77 

4,44 

D 68 

13,9 

11.0 

1,18 

13,0 

[0-1 

725+00 

1.75 

7 

42 

0.0045 

0.0281 0,0029 

1,26 

0.98 

1.24 

3.10 

D 77 

13.5 

9.9 

1.18 

11.7 

—.;........:_:__ ___ _:... .. , .„i' ... ., ... 1 _ . 



' Unimproved reach, no specific base width February 1966 





Proposed Ak* t 
•5to /87*4& 


f *° P as * d Br«b J N \ A 

•m^wl ' ^Proposed New Bridge ) 

** aC***JPSte/S&OO ] //\ / eetocofz/- - ' 

\ / R \/ t P 6w *' / 

^ -O /TO I Hr? V l Able X \ . 


n 

/ 

( 


* &ek>ca+9 Anw , 

XetocoM Jrrty.UfH 
Proposed Me* Grafts* l» 

Shu &S+OO ;* \ M 




-\exrsr iiACAs] 


y/~ l! \£*/6c0/e fb**e r ^ ££JC 
, < « PbM, dell 4 Pomp \ 


PeJoeoM Gas Nan 




(SEE owes. /?*/, RSt) 


LEGEND 

-- Existing Channel 

■' ■■ ■■ " ■'■ Improved Channel 
A. Drill Hole Location 

• Test Pit Location 


xoo 


DPILL HOLE LEGEND 

, L-7 (HOLE fJUMBCP) 

(SAMPLEHO)hrmHP (NON PLASTIC} 

g W«t GOADED SAND 

Sj _ .AND GkAYCL, GIN 

i' Poo ply cAaqLo sand 
p. AND GAAVElZ& p 
g CLAYEY G*AVtL,GC 

?? G BAY ELLY SAND. ON 
| CLAYEY SAND. SC 
1 SILTY SAND, SAt 
ft EAT CLAY, CH 

lean clay, cl 

PEAT, PT 


S CCaG^ 1 


4 U'-- f 


Proposed New Br/db* 
5?5~?7/33-^ 


LAN/A5pOMEB)j 0^ J^ t a KE__ 


ROAD 


COMF 1 UEMCE ONE‘A’ 

Sta 0*00L/na A ~ 

Sto 190+80 L/ogrop Creek. 


O IOOO 200.0 3000 
SCALE IN PfET 


■i ' 



WORK PLAi^u A TG 

LLAGAS CREEK' iliC ' 

LOWER LLAGAS CREEK WATERSHED PR< 

LOMA PRIETA SOIL CONSERVATION DISTRICT 
SANTA CLARA COUNTY, CALIFORNIA. 

PRELIMINARY PLANS 

THE RESOURCES AGENCY OF CALIFORNIA 
DEPARTMENT OF CONSERVATION, OIVISION OF' SOU. CONSEf 
U.S. DEPARTMENT OF AGRICULTURE, SOIL ClONSERVATION S 
!>» S.CCE.C.5alL Pol# DEC..13A3- 0 -t N« —L=i- 


















































































































‘W 


QUJER LLAGAS PROJECT Vi j 


Relocate 
Potrer Able. 

Relocate Udt ,, 

4 Pump ^3? 


Sfcr 239*30 
?C locate Barn 


^■Relocate Abner APt 


mote: proposed relocation 
OF HOLSCLA W ROAD 
SHOWN 7 PUS: 



— 

cR£ 


/-7i \ 

cfA/rce^l 


Relocate Cos Atom 

Proposed PeH Br* 
/ Sto. 294*00 ~ 




^ cPAN THER CREEK 

-%^°Po'e. \e^rUVE OAK CREEK X 

' \ \ 

A ) avj ave MJJJL = =========^\—■—— 

===— 


- Existing Channel 

| »»— «»Improved Channel 
fc Drill Hole Location 
9 Test Location 


^jySKlLtET CREEK 


IOOO 2000 3000 
SCALE IN FEET 



WORK PLAN^ e AyC « 

LLAGAS CREEK 1 ^ A 

LOWER LLAGAS CREEK WATERSHED PROJE 

LOMA PRIETA SOIL CONSERVATION QISTRICT 
SANTA CLARA COUNTY, CALIFORNIA 

PRELIMINARY PLANS 

THE RESOURCES A6ENCY OF CALIFORNIA, 
DEPARTMENT OF CONSERVATIOH, DIVISION OF SOIL CONSERVAT 

U.S. DEPARTMENT of agriculture, soil conservation *erv 

hq«,l hy SCCfC ftWg. Ddu.-&K. mi- 0*fl. Go.-L=U- 












































































































Reach 4L 


This reach extends from station 379+00 to 458+00. The construction in this 
reach will be that adequate to pass the existing flow plus the additional 
flow caused by the construction upstream. This work is to prevent induced 
flooding. The work involves removing sand and gravel bars in the streambed, 
widening restricted areas and protecting with riprap the outside curves at 
three locations. Work will be done to minimize destruction of native 
vegetation. A low flow channel will be incorporated in the channel bottom 


to assure fish migration. 



MAIN BRANCH LLAGAS CREEK 
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3/ Unimproved reach, no specifio base width 
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Reach 9 

This reach extends from station 0+00 to 169+00 on West Branch Llagas Creek. 
The channel was excavated to rough grade by CalTrans in 1972 for fill needed 
to build Freeway 101. Work in this reach is to stabilize the bottom and 
sides. Three drop structures are needed to control grade. Some levee 
construction is required to contain the 100 year event. Three bridges will 
need to be replaced at Leavesley Road, Murray Avenue, and at the Railroad 
at Monterey Road. 
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LLAGAS CREEK - SUPPLEMENTAL MODITIED ’WORK PLAN 

t 

estimate of channel costs 


REACH NO. 


£L 


y 


'/b O-fcro — $4-c^/ 6 tj-fcro 7 




Item 

Ouantitv 

Unit Cost • 

$ 





l f Airs’ 

C onina.e-t.ed Embankment 

tjSCLS-t-f. 

2 ; zyc~-f, , 

'Z.toZL 

Orop Structures 

mmzMms 

■mi 

34-/ ,C,°o 

Drainage Inlets 

i 



Riprap 

■ 

U- 7 


o 

•f ' ' er Stone 




!».»» »•**> -1 'S » - '••«*.*< »* 



•* iv *'» »«’X »* •'« »'.• 

S. uing 

- 

H' - £ 


Landscapiiig 


3 % 


mmmmm 

I 



Rectangular Concrete 
Channel 




Compacted Backfill 




Levee Embankment. 




Site Preparation 
(Levees) 

3,6? 

VCo 

/uyo 

f/iohiLi 7-n 1i on 


L> 7. 

2 3/3 0 

• 


Subtotal 0 

- ?. 4 J> 4 



iy% Contingency 



total 4-7 l.bll 
























/"i / c 

// r 

/fa r>-{- r/y 

Ct)*r/k 




*? S 



Y&rr? jc yujp 

U Z'raC/'f’Z 





/3f 



f 


LLAGAS CREEK - SUPPLEMENTAL MODIFIED WORK PLAN 
ESTIMATE OF OTHER CONSTRUCTION COSTS 
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ESTIMATED COST OF LAND PURCHASE 
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Reach 10 


Reach 10 extends from station 169+00 to station 182+00 on West Branch Llagas 
and from station 182+00 to 195+00 on Lions Creek. This is an earth 
trapezoidal channel, carries a 100 year Q, and incorporates a low flow 
channel. A drop structure is required at station 182+00. 



WEST BRANCH LLA6AS CREEK 
AND A PORTION OF LIONS CREEK 



% 



STA 169+-00 (Monterey Rd.) To STA 182 + 00 (confl. w/Lions Cr. ) 
MONTEREY RD. TO I00 1 UPSTREAM OF WREN AVENUE 


REACH 10 
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FIGURE 12 

















LLAGAS CREEK - SUPPLEMENTAL MODIFIED WORK PLAN 

estimate of channel costs 
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LLAGAS CREEK - SUPPLEMENTAL MODIFIED WORK PLAN 
ESTIMATE OF OTHER CONSTRUCTION COSTS 
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ESTIMATED COST OF LAND PURCHASE 
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Reach 11a extends from station 182+00 to 220+00 on West Branch Lllagas 

Creek. This is a trapizoidal earth channel with a drop structure to assure 

bottom stability. One bridge is required at Day Road. A collector ditch 

on each side of West Branch parallel with Day Road will traiij overland flows into 

the system. Tlje drop proposed st Day Raod is moved to the confluence of 

Lions Creek. Construction ends at the confluence of the collector dithhes 

and West Branch/ 
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Sta. 182 + 00 ( Confl. w/ Lions Creek ) to Sta. 220 + 00 ( Day Road ) 
CONFLUENCE WITH LIONS CREEK TO DAY ROAD 
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LLAGAS CREEK 


SUPPLEMENTAL MODIFIED WORK PLAN 




estimate of channel costs 
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LLAGAS CREEK - SUPPLEMENTAL MODIFIED WORK PLAN 
ESTIMATE OF CHANNEL COSTS 
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Reach 12 


This reach extends from station 195+00 to 285+00 on Lions Creek. This is 
a trapezoidal earth channel. Two drop structures are included for grade 
control. Two bridges are required; one at Kern Avenue and at Morey Avenue. 
The maintenance road will be incorporated within the channel. 




LIONS CREEK 



Sta. 211 + 00 (Confluence w/ Morey Channel ) 

to 

Sta. 220 + 00 (800' U/S Conflu. w/ North Morey ) 



to 

Sta. 211 + 00 ( Confluence w/ Morey Channel ) 

CONFLUENCE w/ WEST BRANCH LLAGAS to 3500' U/S of MOREY 

REACH 12 


i 


FIGURE 14 


LIONS CREEK 


R/W R/W 



STA. 250 + 00(Morey Ave.) To 285+00 (3500'u/s Morey Ave.) 



STA. 220 + 00 (800' u/s of Morey Channel) To STA. 250 + 00 (Morey Ave.) 

CONFLUENCE WITH WEST BRANCH LLAGAS TO 3500' U/S OF MOREY AVE. 


REACH 12 
(Cont’d) 


FIGURE 15 




LLAGAS 



anncl Excavation 


CcniDacted Embankment 


Jroo Structures 


Drainaae Inlets 



Landscaping 
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:tructural Excavation! 


Rectangular Concrete 
Channel 


Comoacted Backfill 


Levee Embankment. 


Site Preparation 
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LLAGAS CREEK - SUPPLEMENTAL MODIFIED WORK PLAN 
ESTIMATE OF OTHER CONSTRUCTION COSTS 
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Reach 13 


This reach consists of two segments. One segment extends west from station 
217+00 on Lions Creek to station 233. The other segment extends east from 
Station 211+00 on Lions Creek to Station 245+00. Due to right of way 
problems the maintenance road is located on a berm within the channel 
section. No drop structures are required in these trapezoidal earth 
channels. Two bridges are required, both on Morey Avenue. 
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